Background The usefulness of peer review has been expressed as a method to improve the quality of published work. However, there has been a lack of systematic reviews to date to highlight the essential themes of the peer-review process. Methods We performed a search of the English language literature published prior to October 2011 using PubMed to identify articles regarding peer review. Inclusion and exclusion criteria were developed a priori. Data were extracted and then analyzed for the prevalence of peer-review themes contained within the literature. Results Of the 941 articles found during our original literature search, 37 were selected for review. The majority were commentary/editorial articles. The themes in our search included the structure and process of the peer-review system, the criteria for papers, ethics, and the different forms of the peer-review process. Conclusions The criteria for submission will vary, but our systematic review provides a comprehensive overview of what reviewers expect from authors. Our systematic review also highlighted ethical considerations for both authors and reviewers during the peer-review process. Although the topic of peer review is expansive and its process may vary from journal to journal, the understanding of the themes outlined in this paper will help authors recognize how to write a more successful paper. Also, more research must be carried out to establish the efficacy of the different styles of peer review, and it would be presumptuous to draw conclusions until further research is established.
Introduction
Over 300 years ago, the first two scientific journals were conceived and, thus, began the peer-review process. In January of 1665, the Journal Des Scavans (Journal of the Learned) emerged in Paris, followed shortly by Philosophical Transactions of the Royal Society which was published in London in March of the same year [36] . The Royal Society recognized early in the journal's history that the decision to publish an author's work would grant a sense of legitimacy to his words. Likewise, approving a questionable manuscript for publication could tarnish the reputation of the society [36] . In response to this fear, the Royal Society developed a system in which papers would be reviewed by the editor and critiqued by qualified society members who were knowledgeable on the paper's topic [21, 36] . Manuscripts that could stand up to this scrutiny were determined to be reputable enough for publication and, thus, endorsed by the society. The French Academie peer-review policy was similar, except that Academie members would include "Academician" after their name to indicate that the published materials had been reviewed and approved by an official committee [36] . In the cases that a manuscript was determined to be both logical and reasonable, but the validity of its content could not be verified, the paper would be published with the note sit penes authorum fides (let the author take responsibility for it) [36] . This was to protect the journal from possible backlash caused by the publication of fraudulent papers. Even today, the critical function of peer review is to prevent the publication of incorrect or inadequate research while improving the accuracy and clarity of published papers [16, 17, 35] .
Peer review is necessary to identify scientific manuscripts worthy of publication and to improve the quality of published research. The term "research" covers a wide gamut from medicine to science to marketing. Despite the differences in subject material, all researchers share a common experience-the sometimes arduous peer-review process. Despite its complexity, peer review can act as a filter to help separate out papers with "irrelevant, trivial, weak, misleading, or potentially harmful content" while also "improving the clarity, transparency, accuracy, and utility" of potential papers [17, 35] . The process is time-intensive and takes the effort of a mostly volunteer staff to evaluate papers for publication and construct objective and useful feedback [45] . Additionally, one's academic achievement and career, as measured by publications and grant funding, is dependent on the judgment of one's "peers" in a presumed fair appraisal process. Despite the uniform use of the peer-review process, to our knowledge, a systematic review has not been performed to evaluate the critical constructs of this process and its potential pitfalls.
The specific aim of this paper is to help perspective authors and reviewers understand the process of peer review by performing a systematic review of the literature. We will identify the important themes of peer review and distill the essential components of peer review from the literature. Access to this information will help familiarize authors with the process and increase the understanding of how their contributions are being judged. Specifically, we aim to determine themes that are relevant to helping authors navigate the tedious and sometimes confusing peer-review process.
Materials and Methods
We performed a search of the English language literature using PubMed to identify peer-review articles that were published prior to October 10, 2011. Our search criteria were as follows: ("peer review, research/ethics" [mh:noexp] OR "peer review, research/history" [mh:noexp] OR "peer review, research/methods" [mh:noexp]) OR ("peer review" AND "time factors" [mh]). The search used Medical Subject Headings (MeSH) terms because of the sheer volume of published papers on peer review. We decided to use the "peer review, research" MeSH term because we wanted to exclude other forms of peer review that were not relevant to the evaluation of scientific publications. We then narrowed our search further using the subheadings: methods, ethics, and history. Observance of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines were followed during the course of this systematic review.
Exclusion and inclusion criteria were determined a priori and were used to screen the articles by title, abstract, and full text, in that order (Table 1) . No restrictions were placed on study methods. Guides to writing a review were excluded because we wanted to focus on the actual process of how a paper is peer reviewed, not the process of how a referee should respond to an article.
Prior to searching the materials, we developed themes that we wanted to explore during our review of the literature. From these general ideas, we were able to determine four themes and seven subthemes ( Table 2 ). The articles were individually examined for the presence of these themes.
Results

Study Retrieval and Characteristics
The search resulted in 941 articles. After screening titles, abstracts, and full text, 37 articles remained. The screening process is illustrated by Fig. 1 . Twenty-nine articles were commentaries/editorials (78%), 6 review articles (16%), 1 randomized control trial (3%), and 1 survey (3%) ( Table 3 ).
Prevalence of Themes
The most prevalent theme was ethics [1, 4, 7, 8, 10, 11, 18, 20, 25, 26, 28, 30, 31, 33, [40] [41] [42] 46] . This theme occurred in 18 (49%) of the articles reviewed. There were two dominant subthemes within ethics: the ethics of the peer reviewer or referee (n010; 27%) and the ethics of the authors (n0 8; 22%) ( Table 4 ). For example, it is considered unethical for an author to alter images, include only specific data, use only certain references, and create an experiment to obtain a specific outcome. Fabricating results is ethical misconduct, but authors must also understand that altering data to misrepresent the original findings is also ethically wrong. Reviewers also need to be aware of ethical misconduct, such as bias based on gender or nationality. Financial and nonfinancial conflicts of interest are also areas of ethical concern [11, 20, 31] . Another prevalent theme in the literature was the discussion of different versions of peer review, which was discussed in 12 (32%) of the articles reviewed [2, 10, 13, 19, 23, 28, 29, 39, 41, 44, 46, 47] . These different methods of peer review include the single-blinded system, doubleblinded system, open system, peer agreement system, and author suggestion-based system ( Table 2) . Each of these methods can affect the transparency of the peer-review process. In the single-blinded system, the referee knows the identity of the author as well as the institution that submitted the work, but the author does not know the identity of the reviewer. In a double-blinded system, both the author and the referee identities are hidden. Contrarily, in the open system, both the identity of the author and the referee are exposed. The peer agreement system helps to foster cooperation between the author and the reviewer by having both work to refine the study protocol and complete the manuscript. An author suggestion-based system, in which the author provides a list of potential reviewers, assumes that authors are in the best position to determine who is uniquely qualified to review their research. This method also allows authors to avoid exposing sensitive research to their competitors.
Eight of the articles (22%) describe the criteria that peer reviewers are looking for when they analyze manuscripts [3, 5, 6, 9, 22, 24, 32, 43] . An important aspect to remember is that every journal has different criteria and formatting that must be followed. However, despite each journal's specific tastes in citation, formatting, and page numbering, there are some basic criteria that reviewers expect within manuscripts. We have compiled a list of helpful criteria which authors should consult when writing (Table 5) .
Lastly, six articles (16%) discussed the process and structure of peer review to give authors insights into a journal's review methodology [3, 5, 14, 15, 38, 40] . These papers discuss how referees prepare themselves to review an article and how they read the article. Although every referee is different, some will first look at the abstract to understand how the experiment, methods, and results are structured. An examination of the abstract also gives the reviewer insight into what the author feels is important. This initial familiarity with the abstract helps the referee understand what the author is trying to convey in the paper. When reading the paper, reviewers will focus on screening for ethical violations and make sure the science behind an author's work is presented clearly [15] . Part of the tedious process of peer review is finding referees who are experts and are known to have opposing viewpoints. This will help create a productive debate of opinions, and the feedback will help the author address potential problems that other readers may find [40] .
Discussion
From the author and even the reviewer's perspective, it is important to know the process and structure of peer review. Authors with a clear idea of the peer-review process will be able to write better papers, whereas reviewers can provide constructive and unbiased reviews. Our systematic review revealed six articles (16%) that talked about the process and structure involved with peer review. Understanding the process and structure of peer review gives authors insight into how their manuscript will be evaluated. An author needs to understand that, if their paper does not meet the journal criteria, then it will be removed early in the process without further consideration. Problems with the science, integrity, quality of reasoning, and application of scientific principles are all a part of what reviewers are looking for when they review a paper. Understanding the criteria referees are looking for within submitted manuscripts is a critical part of peer review ( Table 5 ). Some problems noted by editors included ignoring submission routes, length restrictions, deadlines for revision, required materials, and the journal's audience and goals. Failure to state a clear hypothesis, poor trial design, overgeneralizing the applicability of findings, and obtuse writing are also popular reasons for rejection [6, 9, 14] . The ethical code of conduct for both author and referee was discussed in a substantial number of papers reviewed. The ethical considerations include the disclosure of any financial or nonfinancial conflicts of interest to the readers and editors [11, 20, 31] . A financial conflict of interest arises when a researcher may receive compensation as a reward for specific outcome of their research. Financial conflicts of interest are usually easy to see; however, nonfinancial conflicts of interest are easier to hide. They can be personal, academic, or a number of other factors that influences personal judgment.
To curb the addition of noncontributing colleagues, authors must only include coauthors who actually shared the burden of work. Authors should also be aware of plagiarism, redundant publication, fabrication, and falsification [4, 8, 11, 25, 33, 42] .
The ethical considerations for referees should also include an unbiased attitude towards an author's gender, previous work, and nationality [28, 46] . However, reviewers who are experts in a particular field may demonstrate a negative bias towards a competitor's manuscript from the same discipline. When this is combined with the fact that reviewers hold a certain degree of power, some may be tempted to use this position to their advantage. For example, if an author's manuscript is reviewed by one of their competitors, it would be possible for the reviewer to produce an unfairly negative critique in order to prevent or stall publication [30, 41] . Allowing authors to pick their own reviewers would provide the opportunity to choose reviewers who they feel are qualified to review their research and allows authors to prevent exposing sensitive research to their competitors [47] . There have been documented cases of reviewers stealing ideas from the manuscripts they are reviewing, and this was the case in the 1980s when an anonymous peer reviewer was found to be stealing ideas from unsuspecting authors [34] . Reviewers may also be more critical towards manuscripts within their area of expertise because they are better equipped to review these topics. The reviewer's knowledge of the subject will result in a more critical and extensive review. Likewise, if a reviewer receives a manuscript from outside their area of expertise, they may be less capable of formulating deep thought-provoking questions and determining potential problems. In addition to subject knowledge, it was also found that a reviewer's level of experience with the peer-review process is significantly associated with producing higher quality, more critical, stricter assessments of manuscripts than their less experienced colleagues [27] . Consequently, care should be taken to Table 4 Ethical considerations [8, 11, 26, 27, 30, 32, 40, 41, 46] Author Reviewer Plagiarism Remain unbiased towards Authors included in paper should reflect who did work Gender
All possible conflicts of interest should be addressed Nationality Choosing to selectively present specific data Suppressing data that is harmful to your past research Using only certain references that bias your paper
Creating an experiment to obtain a specific outcome Maintain confidentiality when appropriate ensure that reviewers are familiar with the content they are reviewing while also considering whether the reviewer may be in competition with the author.
Seven papers (58%) of the 12 found within the "different methods of peer review" theme specifically discussed the double-blinded peer-review process [2, 10, 28, 29, 39, 44, 46] . A consistent theme throughout these articles centered on the argument that there is inconsistent evidence that the double-blinded review process actually improves peer review and more research must be done before a conclusion can be reached [10, 13, 29, 41, 46] . However, some of these papers state that authors think that the process of a doubleblinded review does increase the quality of manuscript review by allowing reviewers to be more objective, and this is reflected by the growing interest in the double-blinded method among researchers [10, 29, 41] . However, in an editorial written by Roy Pitkin, he goes on to say that surveyed authors were more likely to favor a doubleblinded review system if they had a paper recently rejected [29] . An interesting point of debate is whether the doubleblinded review process may help to increase the number of papers published by female authors [2] . It is true that women are not as well represented in the scientific community as men; however, studies have found no significant effect of double-blinded reviews increasing the number of femaleauthored papers [44] . Clearly, more studies need to be carried out to properly determine if there is any advantage of the double-blinded peer-review system.
A few of the papers discussed the benefits and downsides to open peer review. Open peer review can encourage reviewers to be more complete and constructive when their identity is not obscured [10] . Under an open peer-review system, referees are able to receive acknowledgment by authors instead of remaining anonymous [13] . As with single-blinded reviews, open peer review makes the author's identity known to the reviewer. This has the potential to expose an author to biases regarding their previous work, nationality, or gender [28, 46] . However, conflicting studies argue that open review does not bring any real advantages and requires further evaluation [13, 19] .
Biases and Limitations
One limitation of our study was narrowing our search in order to work with a manageable number of articles. We accomplished this by choosing specific MeSH terms, using only English language articles, and using only one database-PubMed. This decision was made because the total volume of literature to review would become unmanageable if multiple databases were used. Because we are only focusing on MeSH terms, our accuracy is limited to how well the articles within PubMed were indexed with these specific MeSH terms. Article type may have also limited our results as well. Table 5 Checklist criteria for the author [3, 5, 22, 24, 31, 42] When writing a manuscript for publication
General
The study follows the guidelines set forth by whatever publication you are submitting to The study is original
Introduction
Does it introduce and provide background for the study? Due to a lack of scientific literature, our systematic review consisted primarily of editorials and commentaries. Authors of these types of manuscripts are motivated to present their opinions. Thus, the conclusions of these papers may not represent the views of participants in the peer-review process as a whole.
Suggested Alternative Forms of Peer Review
Peer review is constantly evolving and alternatives to the classic form of peer review have been developed. A twolevel system of peer review is evidence that researchers are constantly trying to improve on the current systems. The first level is a closed review process that determines the suitability of an article for publication on a website. The second level involves a public review process, and if the article passes through both levels, then it will be published in a print journal [12] . A more radical alternative to the peer-review process is to publish everything and let the scientific community decide what information is actually usable [37] . An inherent problem with publishing everything is the sheer abundance of material that is produced. There are no checks and balances to ensure any form of credibility or accuracy before the material is presented. However, this method argues that, even with the increased publications, the scientific community will still be able to discover important research.
The process of peer review could also be changed with the help of the peer agreement system. A recent editorial in the Journal of Plastic, Reconstructive & Aesthetic Surgery outlined this system, in which authors would submit research ideas or protocols rather than finished research manuscript. The referees would evaluate these ideas and protocols for revision, acceptance, or rejection. An accepted research proposal would earn guaranteed publication. In this system, the peer reviewers become coauthors, and the bond between editors and authors are strengthened [23] .
Peer review is an important process for all authors to understand. Ultimately, peer review was created to protect scientific integrity and promote the sharing of research with other colleagues. It can help authors discover problems and helps to strengthen the credibility of their research. The extensive amount of published material relating to peer review can be overwhelming for readers to sort through, and this paper provides a relevant guide for authors regarding the peer-review process. The necessity of having quality control measures for published work is important to the scientific community, and without such measures, the quality of published work would not be what it is today.
